Plasmodium falciparum-free merozoites and infected RBCs distinctly affect soluble CD40 ligand-mediated maturation of immature monocyte-derived dendritic cells.
Free plasmodium merozoites released from the parasitized hepatocytes and erythrocytes represent a transitory, extracellular stage in its mammalian host. In this study, we compared the effect of Plasmodium falciparum-free merozoites with infected RBCs (iRBCs) on the maturation of human monocyte-derived dendritic cells (DCs) in vitro. Phagocytosed-free merozoites prevented soluble CD40 ligand (sCD40L)-induced, phenotypic maturation of DCs and secretion of IL-12p70 but enhanced IL-10 production and primed, naive CD4+ cells to produce a high level of IL-10 compared with IFN-gamma. Free merozoites augmented sCD40L-induced ERK1/2 activation, and inhibition of ERK1/2 with its inhibitor PD98059 markedly abrogated IL-10 production and rescued IL-12 production. Therefore, the molecular mechanisms by which free merozoites antagonized sCD40L-induced DC maturation appeared to involve the activation of the ERK pathway. In contrast, phagocytosed iRBCs by itself induced DCs to semi-maturation, responded to CD40 signaling by maturing and secreting increased levels of TNF-alpha, IL-6, and also IL-12p70, and led to a pronounced, proinflammatory response by the allogenic CD4+ T cells. iRBCs regulate CD40-induced p38MAPK. Studies using inhibitors selective for p38MAPK (SB203580) showed that p38MAPK played an essential role in the maturation and function of DCs. Our results reveal the ability of free merozoites and iRBCs to distinctly alter the sCD40L-induced DC functioning by regulating the activation of the MAPK pathway that can inactivate or exacerbate immune responses to promote their survival and the development of parasite-specific pathologies.